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(54) MULTI-CARRIER TRANSMITTER AND RECEIVER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the 
problem of a conventional multi-carrier 
transmission system that is allocated with 
transmission information with high priority to a 
carrier with a frequency where a high level noise 
is present. 

SOLUTION: A noise detector 12 detects noise in 
a transmission channel, a subcarrier priority 
decision circuit 1 15 decides the priority of a 
subcarrier in use on the basis of the result of 
detection, and a mapping control information 
generating circuit 1 14 gives an instruction to a 
mapping circuit 1 13 to cross- reference the 
subcarrier priority to the priority of transmission 
information thereby allowing the mapping circuit 
sies* 1 1 3 to change the allocation of carriers. 




1 



Machine translation of JP2001 168821 



JATM 



CLAIMS 



[Claim(s)] 

[Claim 1]A multi carrier transmitter comprising: 

Two or more transmit information which a priority is assigned and is inputted. 
A noise information acquisition means which detects a noise level for two or more 
frequency bands of every from a transmission line. 

A multi-carrier signal generating means which said priority assigns transmit information 
of high order, carries out career generating, and a noise level detected by said noise 
information acquisition means outputs to a transmission line in order of a low frequency 
band. 

[Claim 2]The multi carrier transmitter according to claim 1 characterized by making it 
not assign said transmit information to a frequency band where said noise level was 
detected when judged with said multi-carrier signal generating means having to 
transmission an unsuitable noise level detected by said noise information acquisition 
means. 

[Claim 3]The multi earner transmitter according to claim 1 or 2 said multi-carrier signal 
generating means's assigning mapping information which frequency band to have 
assigned said two or more transmit information to a frequency band specific, as transmit 
information, carrying out career generating, and outputting it to a transmission line. 
[Claim 4]A multi-carrier signal demodulation means which receives a multi-carrier signal 
transmitted by the multi carrier transmitter according to claim 3 and to which it restores, 
A multi carrier receiver extracting said mapping information from said multi-carrier 
signal demodulation means, and extracting two or more receipt information according to 
the information. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the multi carrier transmitter and receiver 

which are one of the information data transmission systems. 

[0002] 

[Description of the Prior Art]In recent years, in wire communications, such as radio, such 
as digital sound broadcast and digital television broadcasting, or a pair wire, the multi- 
carrier transmission method attracts attention. A multi-carrier transmission method 
transmits by dividing information into two or more careers. 

[0003]The example of the conventional multi carrier transmitter is shown in drawing 7 . 
Transmit information is inputted into series / parallel-conversion machine 71 in drawing 
7 . This series / parallel-conversion machine 7 1 change input data into parallel data from 
serial data, and outputs it. The parallel data is inputted into the mapping circuit 72, and 
performs assignment of a carrier frequency, amplitude, and a phase. Inverse Fourier 
transform of the data outputted from this mapping circuit 72 is carried out in the inverse 
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FOURIER transform circuit 73, it changes into analog data from digital data in the D/A 
conversion circuit 74, and the sending circuit 75 performs frequency conversion. 
[0004]The example of the conventional multi carrier receiver is shown in drawing 8 . In 
drawing 8 , frequency conversion of the input signal is carried out by the receiving circuit 
81. After changing the data into digital data in the A/D conversion circuit 82 and carrying 
out the Fourier transform by the Fourier conversion circuit 83, it rearranges by the 
demapping circuit 84, changes into serial data with the parallel/serial-conversion machine 
85, and outputs as receipt information. 

[0005]In the conventional multi-carrier transmission method, when two or more 
information was transmitted, information was arranged to the subcarrier decided 
beforehand. The speech information for using the subcarrier of eight channels and talking 
between the transmitting side and a receiver in drawing 9 , When transmitting control 
information required in order to transmit and receive, and the file transfer information 
between computers as transmit information, speech information is transmitted to f3 from 
the frequency f 1 by distributing control information to the frequency f4 and f5, and 
distributing file transfer information to the career of the channel of f8 from the frequency 
f6. In this case, control information and speech information are transmit information with 
a high priority which is not allowed resending of information, even when information is 
mistaken, and since resending of information is allowed even when information is 
mistaken, file transfer information is transmit information with a low priority. 
[0006]Since the large noise of a level is the frequency f3 and f5 neighborhood supposing 
a noise like drawing 2 e xists in a transmission line at this time, voice **** which uses the 
frequency f3 becomes there is not less, and a signal quality will deteriorate greatly. In a 
wire communication, the large noise of the frequency f3 or a level like f5 is a broadcast 
wave in many cases, it acts on various factors, such as time, the weather, and a place, and 
the frequency and level are changed. 
[0007] 

[Problem(s) to be Solved by the InventionJAs stated above, when two or more 
information was transmitted as transmit information, in the conventional multi-carrier 
transmission method, information was arranged to the subcarrier decided beforehand. 
Therefore, in the information to transmit, when transmit information with a high priority 
has been arranged at the career of frequency with a high noise level, the reliability of 
information will fall. Since a noise level was influenced by the factor of time, the 
weather, a place, etc. when a transmission line receives the interference from a terrestrial 
wave, in the multi-carrier transmission which performs career arrangement fixed, the 
technical problem that it could not respond accommodative to the factor which changes 
to these usual states occurred. 

[0008]The purpose of this invention is to provide the multi carrier transmitter and 
receiver which can raise the reliability of the information to order with a high priority of 
transmit information by performing career arrangement according to the priority of 
transmit information, and the noise level of a transmission line. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, a 
characteristic constituent means shown below is used for this invention. 
[0010](1) A multi carrier transmitter concerning this invention, Two or more transmit 
information which a priority is assigned and is inputted, and a noise information 
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acquisition means which detects a noise level for two or more frequency bands of every 
from a transmission line, A multi-carrier signal generating means which a priority assigns 
transmit information of high order, carries out career generating, and a noise level 
detected by the noise information acquisition means outputs to a transmission line in 
order of a low frequency band is provided. 

[001 l]When judged with said multi-carrier signal generating means having to 
transmission an unsuitable noise level detected by said noise information acquisition 
means, it is made not to assign said transmit information to a frequency band where said 
noise level was detected in composition of (2) and (1). 

[0012]In composition of (3), (1), and (2), said multi-carrier signal generating means 
assigns mapping information which frequency band to have assigned said two or more 
transmit information to a frequency band specific, as transmit information, carries out 
career generating, and is outputted to a transmission line. 

[00 13] (4) A multi carrier receiver concerning this invention is characterized by getting 
over by receiving a multi-carrier signal transmitted by a multi carrier transmitter in 
composition of (3), extracting said mapping information from data to which it restored, 
and extracting two or more receipt information according to that information. 
[0014] 

[Embodiment of the Invention] Hereafter, it explains, referring to drawings for an 
embodiment of the invention. Drawing 1 is a block diagram showing the composition of 
the multi carrier transmitter which is one embodiment of this invention. 
[0015]In the multi carrier transmitter 11, two or more transmit information which 
includes a priority in information is inputted into the transmit information priority 
determining circuit 1 12, and the series/parallel conversion circuit 111. This transmit 
information priority determining circuit 1 12 extracts the priority included in transmit 
information, and the priority of the extracted transmit information is outputted to the 
mapping control information generating circuit 1 14. Series / parallel conversion circuit 
111 changes input data into parallel data from serial data, and the parallel data is 
outputted to the mapping circuit 113. The mapping circuit 1 13 is arranged to the 
subcarrier to which input data was directed with the mapping indication signal from the 
mapping control information generating circuit 114, and has a function outputted to the 
inverse FOURIER transform circuit 1 16. By carrying out inverse Fourier transform of the 
data inputted from the mapping circuit 1 13, the inverse FOURIER transform circuit 116 
generates a multi-carrier signal, and outputs it to the D/A conversion circuit 117. The 
D/A conversion circuit 117 changes into analog data the multi-earner signal inputted 
from the inverse FOURIER transform circuit 116 from digital data, and outputs it to the 
sending circuit 118. The sending circuit 118 generates and outputs a sending signal by 
performing frequency conversion to the data inputted from the D/A conversion circuit 
117. 

[0016]the noise detection machine 12 detecting the noise in a transmission line, and 
frequency conversion being tuned in and carried out and the noise signal received in the 
receiving circuit 124, After changing into digital data from analog data in the A/D 
conversion circuit 123, The Fourier transform is carried out by the Fourier conversion 
circuit 122, it restores to frequency-axis top data, the noise detection circuit 121 detects a 
noise, and it outputs to the subcarrier priority determining circuit 1 15 by making the 
signal level and frequency of a noise into noise information. 
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[0017]The subcarrier priority determining circuit 1 15 is provided with the memory circuit 
(not shown) which memorizes the frequency information which each subcarrier uses, 
and. The priority of the subcarrier which uses frequency corresponding from the signal 
level and frequency of the noise inputted from the noise detection machine 12 is judged, 
and the priority information of each subcarrier is outputted to the mapping control 
information generating circuit 114. 

[0018]The priority of the transmit information into which the mapping control 
information generating circuit 1 14 is inputted from the transmit information priority 
determining circuit 112, The subcarrier priority information inputted from the subcarrier 
priority determining circuit 115 is matched, and a mapping indication signal with the 
information to which subcarrier transmit information is arranged is outputted to the 
mapping circuit 113. 

[0019]The subcarrier priority determining circuit 115, It is judged [ which uses the 
subcarrier which uses frequency corresponding from the signal level and frequency of the 
noise inputted from the noise detection machine 12 / or or ] whether it is used, A priority 
is assigned to order with a low signal level of a noise to the subcarrier to be used, Assign 
a specific priority with the meaning of not using it to the subcarrier which is not used, and 
it outputs to the mapping control information generating circuit 1 14 as subcarrier priority 
information, The mapping control information generating circuit 114 can output a 
mapping indication signal to the mapping circuit 1 13 so that transmit information may 
not be assigned to the subcarrier to which the specific priority with the meaning of not 
using it was assigned. 

[0020]The subcarrier priority determining circuit 1 15, It is judged [ which uses the 
subcarrier which uses frequency corresponding from the signal level and frequency of the 
noise inputted from the noise detection machine 12 / or or ] whether it is used, A priority 
is assigned to order with a low signal level of a noise to the subcarrier to be used, As a 
priority is not assigned to the subcarrier which is not used, it outputs to the mapping 
control information generating circuit 1 14 as subcarrier priority information, The 
mapping control information generating circuit 1 14 can output a mapping indication 
signal to the mapping circuit 1 13 so that transmit information may not be assigned to the 
subcarrier to which the priority is not assigned. 

[0021]Assignment of a subcarrier priority may assign a subcarrier priority to the high 
order of the S/N ratio concerned using the S/N ratio which is a ratio of the level of an 
input signal and a noise signal. 

[0022]The mapping control information generating circuit 114 can output mapping 
control information to series / parallel conversion circuit 111, and the transmit 
information priority determining circuit 1 12 as a part of transmit information. 
[0023]In the above-mentioned composition, the operation is explained with reference to 
drawing 2 . Drawing 2 is data on the frequency axis outputted from the Fourier conversion 
circuit 123, while the signal is not flowing into the transmission line, and it expresses the 
noise in a transmission line. The priority of each career is determined by whether a value 
is larger than two or more thresholds LI, L2, L3, and L4, as the subcarrier priority 
determining circuit 115 shows drawing 3 this information to the signal level of a noise, or 
small. The priority over each subcarrier assigned by this becomes like drawing 4 , and is 
assigned to order with a high priority with A, B, C, and D. Here, the priority D has the 
meaning that the subcarrier which uses the frequency band does not use it. 
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[0024]The speech information for talking between control information required in order 
to transmit and receive as transmit information, the transmitting side, and a receiver, 
There is file transfer information between computers, even when information is mistaken, 
it supposes that a priority is high in the order of the control information and speech 
information which are not allowed resending, and the file transfer information allowed 
resending, and it is considered as the priority A, the priority B, and the priority C at order. 
[0025]As the mapping control information generating circuit 114 makes these subcarrier 
priority and a transmit information priority correspond, respectively, it creates a mapping 
indication signal, and it outputs it to the mapping circuit 113. Transmit information is 
arranged like drawin g 5 by the mapping circuit 113 where the information was inputted at 
each career. 

[0026]Thereby, a priority is high, i.e., the control information and speech information 
which are the transmit information which should not be allowed resending but, to which 
information should be transmitted correctly will be transmitted using the subcarrier of a 
zone with a low signal level of a noise, and it becomes possible to improve the reliability 
of information. 

[0027] Drawing 6 is a block diagram showing the composition of the multi carrier 
receiver which is one embodiment of this invention. 

[0028]in the multi earner receiver 61 — the receiving circuit 611 — an input signal — a 
channel selection — and frequency conversion is carried out and it outputs to the A/D 
conversion circuit 612. The A/D conversion circuit 612 changes the inputted analog data 
into digital data, and outputs them to the Fourier conversion circuit 613. The Fourier 
conversion circuit 613 carries out the Fourier transform of the input data, restores to 
frequency-axis top data, and outputs it to the mapping control information acquisition 
circuit 614 and the demapping circuit 615. The mapping control information acquisition 
circuit 614 acquires mapping control information from the data to which it restored by the 
Fourier conversion circuit 613, and memorizes mapping information to a memory circuit 
(not shown), and it is outputted as a demapping indication signal to the demapping circuit 
615. The demapping circuit 615 arranges demodulated data to parallel data with a 
demapping indication signal, and outputs it to the parallel/serial-conversion circuit 616. 
The parallel/serial-conversion circuit 616 changes the inputted parallel data into serial 
data, and outputs it as receipt information. 
[0029] 

[Effect of the Invention] As mentioned above, the multi carrier transmitter of this 
invention and a receiver are performing career arrangement according to the noise level 
of a transmission line, when transmitting several information that priorities differ, as 
transmit information, The multi carrier transmitter and receiver which can raise the 
reliability of the information to order with a high priority of transmit information can be 
obtained. 



TECHNICAL FIELD 



[Field of the Invention]This invention relates to the multi carrier transmitter and receiver 
which are one of the information data transmission systems. 
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PRIOR ART 



[Description of the Prior Art]In recent years, in wire communications, such as radio, such 
as digital sound broadcast and digital television broadcasting, or a pair wire, the multi- 
carrier transmission method attracts attention. A multi-carrier transmission method 
transmits by dividing information into two or more careers. 

[0003]The example of the conventional multi carrier transmitter is shown in drawing 7 . 
Transmit information is inputted into series / parallel-conversion machine 71 in drawing 
7. This series / parallel-conversion machine 71 change input data into parallel data from 
serial data, and outputs it. The parallel data is inputted into the mapping circuit 72, and 
performs assignment of a canier frequency, amplitude, and a phase. Inverse Fourier 
transform of the data outputted from this mapping circuit 72 is carried out in the inverse 
FOURIER transform circuit 73, it changes into analog data from digital data in the D/A 
conversion circuit 74, and the sending circuit 75 performs frequency conversion. 
[0004]The example of the conventional multi carrier receiver is shown in drawing 8. In 
drawing 8 , frequency conversion of the input signal is carried out by the receiving circuit 
81. After changing the data into digital data in the A/D conversion circuit 82 and carrying 
out the Fourier transform by the Fourier conversion circuit 83, it rearranges by the 
demapping circuit 84, changes into serial data with the parallel/serial-conversion machine 
85, and outputs as receipt information. 

[0005]In the conventional multi-carrier transmission method, when two or more 
information was transmitted, information was arranged to the subcarrier decided 
beforehand. The speech information for using the subcarrier of eight channels and talking 
between the transmitting side and a receiver in drawing 9 , When transmitting control 
information required in order to transmit and receive, and the file transfer information 
between computers as transmit information, speech information is transmitted to f3 from 
the frequency f 1 by distributing control information to the frequency f4 and f5, and 
distributing file transfer information to the career of the channel of f8 from the frequency 
f6. In this case, control information and speech information are transmit information with 
a high priority which is not allowed resending of information, even when information is 
mistaken, and since resending of information is allowed even when information is 
mistaken, file transfer information is transmit information with a low priority. 
[0006]Since the large noise of a level is the frequency f3 and f5 neighborhood supposing 
a noise like drawing 2 exists in a transmission line at this time, voice **** which uses the 
frequency f3 becomes there is not less, and a signal quality will deteriorate greatly. In a 
wire communication, the large noise of the frequency f3 or a level like f5 is a broadcast 
wave in many cases, it acts on various factors, such as time, the weather, and a place, and 
the frequency and level are changed. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, the multi carrier transmitter of this 
invention and a receiver are performing career arrangement according to the noise level 
of a transmission line, when transmitting several information that priorities differ, as 
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transmit information, The multi carrier transmitter and receiver which can raise the 
reliability of the information to order with a high priority of transmit information can be 
obtained. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]As stated above, when two or more 
information was transmitted as transmit information, in the conventional multi-carrier 
transmission method, information was arranged to the subcarrier decided beforehand. 
Therefore, in the information to transmit, when transmit information with a high priority 
has been arranged at the career of frequency with a high noise level, the reliability of 
information will fall. Since a noise level was influenced by the factor of time, the 
weather, a place, etc. when a transmission line receives the interference from a terrestrial 
wave, in the multi-carrier transmission which performs career arrangement fixed, the 
technical problem that it could not respond accommodative to the factor which changes 
to these usual states occurred. 

[0008]The purpose of this invention is to provide the multi carrier transmitter and 
receiver which can raise the reliability of the information to order with a high priority of 
transmit information by performing career arrangement according to the priority of 
transmit information, and the noise level of a transmission line. 



MEANS 

[Means for Solving the Problem] In order to solve the above-mentioned problem, a 
characteristic constituent means shown below is used for this invention. 
[0010](1) A multi carrier transmitter concerning this invention, Two or more transmit 
information which a priority is assigned and is inputted, and a noise information 
acquisition means which detects a noise level for two or more frequency bands of every 
from a transmission line, A multi-carrier signal generating means which a priority assigns 
transmit information of high order, carries out career generating, and a noise level 
detected by the noise information acquisition means outputs to a transmission line in 
order of a low frequency band is provided. 

[001 l]When judged with said multi-carrier signal generating means having to 
transmission an unsuitable noise level detected by said noise information acquisition 
means, it is made not to assign said transmit information to a frequency band where said 
noise level was detected in composition of (2) and (1). 

[0012]In composition of (3), (1), and (2), said multi-carrier signal generating means 
assigns mapping information which frequency band to have assigned said two or more 
transmit information to a frequency band specific, as transmit information, carries out 
career generating, and is outputted to a transmission line. 

[00 13] (4) A multi carrier receiver concerning this invention is characterized by getting 
over by receiving a multi-carrier signal transmitted by a multi carrier transmitter in 
composition of (3), extracting said mapping information from data to which it restored, 
and extracting two or more receipt information according to that information. 
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[0014] 

[Embodiment of the Invention] Hereafter, it explains, referring to drawings for an 
embodiment of the invention. Drawing 1 is a block diagram showing the composition of 
the multi carrier transmitter which is one embodiment of this invention. 
[0015]In the multi carrier transmitter 11, two or more transmit information which 
includes a priority in information is inputted into the transmit information priority 
determining circuit 112, and the series/parallel conversion circuit 111. This transmit 
information priority determining circuit 112 extracts the priority included in transmit 
information, and the priority of the extracted transmit information is outputted to the 
mapping control information generating circuit 1 14. Series / parallel conversion circuit 
111 changes input data into parallel data from serial data, and the parallel data is 
outputted to the mapping circuit 113. The mapping circuit 1 13 is arranged to the 
subcarrier to which input data was directed with the mapping indication signal from the 
mapping control information generating circuit 114, and has a function outputted to the 
inverse FOURIER transform circuit 1 16. By carrying out inverse Fourier transform of the 
data inputted from the mapping circuit 113, the inverse FOURIER transform circuit 116 
generates a multi-carrier signal, and outputs it to the D/A conversion circuit 117. The 
D/A conversion circuit 1 17 changes into analog data the multi-carrier signal inputted 
from the inverse FOURIER transform circuit 116 from digital data, and outputs it to the 
sending circuit 118. The sending circuit 1 18 generates and outputs a sending signal by 
performing frequency conversion to the data inputted from the D/A conversion circuit 
117. 

[0016]the noise detection machine 12 detecting the noise in a transmission line, and 
frequency conversion being tuned in and carried out and the noise signal received in the 
receiving circuit 124, After changing into digital data from analog data in the A/D 
conversion circuit 123, The Fourier transform is carried out by the Fourier conversion 
circuit 122, it restores to frequency-axis top data, the noise detection circuit 121 detects a 
noise, and it outputs to the subcarrier priority determining circuit 1 15 by making the 
signal level and frequency of a noise into noise information. 

[0017]The subcarrier priority determining circuit 1 15 is provided with the memory circuit 
(not shown) which memorizes the frequency information which each subcarrier uses, 
and. The priority of the subcarrier which uses frequency corresponding from the signal 
level and frequency of the noise inputted from the noise detection machine 12 is judged, 
and the priority information of each subcarrier is outputted to the mapping control 
information generating circuit 114. 

[0018]The priority of the transmit information into which the mapping control 
information generating circuit 1 14 is inputted from the transmit information priority 
determining circuit 112, The subcarrier priority information inputted from the subcarrier 
priority determining circuit 1 15 is matched, and a mapping indication signal with the 
information to which subcarrier transmit information is arranged is outputted to the 
mapping circuit 113. 

[0019]The subcarrier priority determining circuit 115, It is judged [ which uses the 
subcarrier which uses frequency corresponding from the signal level and frequency of the 
noise inputted from the noise detection machine 12 / or or ] whether it is used, A priority 
is assigned to order with a low signal level of a noise to the subcarrier to be used, Assign 
a specific priority with the meaning of not using it to the subcarrier which is not used, and 
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it outputs to the mapping control information generating circuit 1 14 as subcarrier priority 
information, The mapping control information generating circuit 114 can output a 
mapping indication signal to the mapping circuit 113 so that transmit information may 
not be assigned to the subcarrier to which the specific priority with the meaning of not 
using it was assigned. 

[0020]The subcarrier priority determining circuit 115, It is judged [ which uses the 
subcarrier which uses frequency corresponding from the signal level and frequency of the 
noise inputted from the noise detection machine 12 / or or ] whether it is used, A priority 
is assigned to order with a low signal level of a noise to the subcarrier to be used, As a 
priority is not assigned to the subcarrier which is not used, it outputs to the mapping 
control information generating circuit 1 14 as subcarrier priority information, The 
mapping control information generating circuit 114 can output a mapping indication 
signal to the mapping circuit 1 13 so that transmit information may not be assigned to the 
subcarrier to which the priority is not assigned. 

[0021]Assignment of a subcarrier priority may assign a subcarrier priority to the high 
order of the S/N ratio concerned using the S/N ratio which is a ratio of the level of an 
input signal and a noise signal. 

[0022]The mapping control information generating circuit 1 14 can output mapping 
control information to series / parallel conversion circuit 111, and the transmit 
information priority determining circuit 1 12 as a part of transmit information. 
[0023]In the above-mentioned composition, the operation is explained with reference to 
drawing 2 . Drawing 2 is data on the frequency axis outputted from the Fourier conversion 
circuit 123, while the signal is not flowing into the transmission line, and it expresses the 
noise in a transmission line. The priority of each career is determined by whether a value 
is larger than two or more thresholds LI, L2, L3, and L4, as the subcarrier priority 
determining circuit 115 shows drawing 3 this information to the signal level of a noise, or 
small. The priority over each subcarrier assigned by this becomes like drawing 4 , and is 
assigned to order with a high priority with A, B, C, and D. Here, the priority D has the 
meaning that the subcarrier which uses the frequency band does not use it. 
[0024]The speech information for talking between control information required in order 
to transmit and receive as transmit information, the transmitting side, and a receiver, 
There is file transfer information between computers, even when information is mistaken, 
it supposes that a priority is high in the order of the control information and speech 
information which are not allowed resending, and the file transfer information allowed 
resending, and it is considered as the priority A, the priority B, and the priority C at order. 
[0025] As the mapping control information generating circuit 114 makes these subcarrier 
priority and a transmit information priority correspond, respectively, it creates a mapping 
indication signal, and it outputs it to the mapping circuit 113. Transmit information is 
arranged like drawing 5 by the mapping circuit 113 where the information was inputted at 
each career. 

[0026]Thereby, a priority is high, i.e., the control information and speech information 
which are the transmit information which should not be allowed resending but, to which 
information should be transmitted correctly will be transmitted using the subcarrier of a 
zone with a low signal level of a noise, and it becomes possible to improve the reliability 
of information. 

r00271 Drawing 6 is a block diagram showing the composition of the multi carrier 
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receiver which is one embodiment of this invention. 

[0028]in the multi carrier receiver 61 — the receiving circuit 611 — an input signal — a 
channel selection — and frequency conversion is carried out and it outputs to the A/D 
conversion circuit 612. The A/D conversion circuit 612 changes the inputted analog data 
into digital data, and outputs them to the Fourier conversion circuit 613. The Fourier 
conversion circuit 613 carries out the Fourier transform of the input data, restores to 
frequency-axis top data, and outputs it to the mapping control information acquisition 
circuit 614 and the demapping circuit 615. The mapping control information acquisition 
circuit 614 acquires mapping control information from the data to which it restored by the 
Fourier conversion circuit 613, and memorizes mapping information to a memory circuit 
(not shown), and it is outputted as a demapping indication signal to the demapping circuit 
615. The demapping circuit 615 arranges demodulated data to parallel data with a 
demapping indication signal, and outputs it to the parallel/serial-conversion circuit 616. 
The parallel/serial-conversion circuit 616 changes the inputted parallel data into serial 
data, and outputs it as receipt information. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The block diagram showing the composition of one embodiment of the multi 
carrier transmitter concerning this invention 

[Drawing 21 The frequency- spectra figure of a noise [ in / on the embodiment in drawing 
I, and / a transmission line ] 

[Drawing 31 The frequency- spectra figure for explaining how to judge the level of the 
noise in a transmission line, in the embodiment in drawing 1 

[Drawing 41 The frequency-spectra figure for explaining how to assign the priority of 
each subcarrier in the embodiment in drawing 1 

[Drawing 51 The frequency- spectra figure for explaining how to arrange transmit 
information in the embodiment in drawing 1 

[Drawing 61 The block diagram showing the composition of one embodiment of the multi 
carrier receiver concerning this invention 

[Drawing 71 The block diagram showing the composition of the conventional multi carrier 
transmitter 

[Drawing 81 The block diagram showing the composition of the conventional multi carrier 
receiver 

I ! ! ' • ing 91 The frequency- spectra figure for explaining the career arrangement in the 
conventional multi carrier transmitter in drawing 7 
[Description of Notations] 

1 1 Multi carrier transmitter 

12 Noise detection machine 

111 Series/parallel conversion circuit 

112 Transmit information priority determining circuit 

113 Mapping circuit 

114 Mapping control information generating circuit 

115 Subcarrier priority determining circuit 
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116 Inverse FOURIER transform circuit 

117 D/A conversion circuit 

118 Sending circuit 

121 Noise detection circuit 

122 Fourier conversion circuit 

123 A/D conversion circuit 

124 Receiving circuit 
61 Multi carrier receiver 

611 Receiving circuit 

612 A/D conversion circuit 

613 Fourier conversion circuit 

614 Mapping control information acquisition circuit 

615 Demapping circuit 

616 Parallel/serial-conversion circuit 

71 Series/parallel conversion circuit 

72 Mapping circuit 

73 Inverse FOURIER transform circuit 

74 D/A conversion circuit 

75 Sending circuit 

8 1 Receiving circuit 

82 A/D conversion circuit 

83 Fourier conversion circuit 

84 Demapping circuit 
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